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CLAIMS 



An isolated nucleic acid molecule comprising a sequence of nucleotides 
encoding or complementary to a sequence encoding a polypeptide comprising, in its 
precursor form, an N-tenninal signal domain, a mature domain and an acidic C-terminal 
domain wherein said polypeptide is produced during flower development and its mature 
domain has activity against one or more plant pests. 
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The isolated nucleic acid molecule of Claim 1 wherein the polypeptide 
comprises in its mature domain cystein residues in the following locations:- 

a l ^Cia3a4a 5 a 6 a7a8a9a 1 oanai2Ciiai3ai4ai5ai6ai7Cmai8ai9a2oCiva2ia22a23a24a25a26a27a8 
a29Cva3oa3ia32a33a34a35Cvia36Cviia37a38a39Cvni 

wherein "a" may be the same or different and represents any amino acid residue and the 
numerical subscript on each "a" represents its position in the amino acid sequence and "C" 
represents a cysteineVesidue at a position indicated by its Roman numeral and wherein the 
mature domain has activity against one or more plant pests with the proviso that the 
polypeptide is not FST ofOTP3. 

3. The isolated nucleic acid molecule of Claim 1 or 2 wherein the polypeptide 

comprises a mature domain having the amino acid sequence [SEQ ID NO: 5 8]: 

X30X31CX32X33X34SX35X36FX37GX38CX39X40X41X42X43CX44X45X46CX47X48EX49 

FX5oX5lGX 5 2CX53X54X55X 5 6X 5 7X58CX 5 9CTX6oX6lC 

wherein X30 = R or Q 
X31 E.IorT 

X 32 = K or E 

X33 = T, A or S 
X34 E,PorQ 
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X35 




N, Q or H 


X36 


= 


TorR 


X37 


= 


P, K or H 


X38 


— 


I, L, P or T 


X39 


— 


I, F, S or V 


X40 


— 


T, M, R or S 


X41 


— 


K, D, E or A 


X42 


— ■ 


PorS 


X43 


= 


P, SorN 


X44 


— 


Ror A 


X45 


— 


K,T, SorN 


X46 


= 


A, Y or V 


X47 


= 


I, L, Q or H 


X48 


_ 


S,K,TorN 


X49 




KorG 


X50 


_ 


T, S, I, or V 


X51 




DorG 


X52 


_ 


H, R, orN 


x 53 


= 


S.PorR 






K, W, A or G 


X55 




I, LorF 


X56 




L, Q, P or R 


X57 




RorP 


X58 




RorK 


X59 




LorF 


X^o 




K,SorR 


X6i 




P,NorH. 



4 The isolated nucleic acid molecule of Claim 1 or 2 wherein the polypeptide 

comprises a signal domain having the amino acid sequence [SEQ ID NO:59]:- 



*V0pct\Qh owpptai\249104 J Jxouca».dcftntta.tt«.doc-OIA)2Aa 



- 84- 

MXiX2SX3X4X5X6X7X8X9XioXiiXi2Xl3Xi4X 1 5Xl6X, 7 Xi8Xi9X2oX2lX22 

X23X 2 4X 25 X26X27X28AX29 





wherein Xi 




A, G or K 




x 2 




R, N, or L 




x 3 





L,IorM 




X4 


— 


C, F or R 


b 


x 5 


— 


ForL 




X 6 


— 


M, F or I 


ri 

m 


x 7 


— 


A or S 


z ': 
r.::; 


x 8 


— 


F, T or A 




x 9 




A, L, V or F 


2 


Xio 


= 


I, V, L or F 


Hi 


Xn 





Lor I 


fir 


Xi 2 





A,IorM 


O 
fi i] 


Xn 





M, A or F 




X.1 A 




MorL 




Xl 5 




Lor I 




Xi<> 


= 


ForV 




Xi 7 


. 


V.TorL 




Xisi 




A, T or S 




Xi9 




YorT 




X20 




E or G 




x 21 




VorM 




X22 




no amino acid or G 




X23 




no amino acid or P 




X24 




no amino acid, M or V 




X25 




no amino acid or T 




X26 




no amino acid, I or S 




X27 




no amino acid, A or V 




X28 




QorE 
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X29 = no amino acid or Q. 

5 The isolated nucleic acid molecule of Claim 1 or 2 wherein the polypeptide 

comprises a C-terminal domain having the amino acid sequence [SEQ ID NO:60]:- 

X62X63X64X6 S X 6 6X 6 7X 68 X69X70X7 1 X7 2 X73X74X75X76X77X78X80 X 81 X 82 X83X 8 4 
X85X86X87X88X89X90X91X92X93X94X95 



wherein 



X<52 




no amino acid or V 






no amino acid or F 






no amino acid or D 


^•65 




no amino acid or E or K 


-^66 




no amino acid or K or I 






no amino acid or M or S 


^68 




no amino acid or T, I or S 






nr\ amino afild or K Or E 


X70 




no amino acid or T or V 


X71 




no amino acid or G or K 


X 72 




no amino acid or A 


x 73 




no amino acid or E 


X74 




no amino acid or I or T 


x 75 




no amino acid or L 


X76 




no amino acid or A, V or G 


x 77 




no amino acid or E 


X78 




no amino acid or E 


X 79 




no amino acid or A 


Xgo 




no amino acid or K 


Xgi 




no amino acid or T 


Xg2 




no amino acid or L 


Xg3 




no amino acid or A or S 


X84 




no amino acid or A or E 
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X 8 5 = no amino acid or A or V 

X 86 = no amino acid or L or V 

X 87 = no amino acid or L 

X g8 = no amino acid or E 

X 89 = no amino acid or E 

X 9 o = no amino acid or E 

h* X91 = no amino acid or I 



X 92 = no amino acid or M 
4 X93 = no amino acid or D or M 



X94 = no amino acid or N or E. 



D 6 . The isolated nucleic acid molecule of Claim 1 or 2 wherein the polypeptide 

3 comprises the amino acid sequence [SEQ ID NO:61]:- 



MX 1 X 2 SX 3 X4X5X 6 X 7 X 8 X 9 X l oXuX 12 X l 3X 1 4X 1 5X 16 X 17 X, 8 X 19 X 20 X 2l X 22 X 23 X 2 4X 25 

X 26 X 27 X 28 AX 29 X3oX 31 CX w ^^ 

X 47 X 4 gEX49FX 5 oX 5l GX 52 CX 53 X 54 X5 5 X 5 6X 57 X58CX59CTX 6 oX 6l CX 62 X 6 3X 6 4X 6 5 

X^X*^^^ 

X 9 lX 92 X 93 X 9 4 



wherein Xi - 

X 2 
X 3 
X4 
X 5 
X 6 
X 7 

x 8 
x 9 

X10 = 
Xn = 



A, GorK 
R, N, or L 
L,IorM 
C, F or R 
F or L 
M, F or I 
AorS 
F, T or A 
A, L, V or F 
I, V.LorF 
Lor I 
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A, I or M 


X13 




M, A or F 




_ 


M or L 







Lor I 


Xi ft 





ForV 


X17 





V, T or L 


Xi a 





A, T or S 


rCl Q 




YorT 




__ 


E or G 


X 2 i 





VorM 


X22 





no amino acid or G 


X23 





no amino acid or P 


X24 





no amino acid, M or V 


X 25 





no amino acid or T 


X26 





no amino acid, I or S 


X27 





no amino acid or A or V 


X28 




Q orE 


X29 





no amino acid or Q 


X30 





RorQ 


X31 





E, I or T 


X^? 





KorE 


X33 





T, A or S 


X34 




E, P or Q 


-^35 




N, Q or H 


X36 




TorR 


X37 




P, K or H 


X38 




I, L,PorT 


X39 




I, F,SorV 


X40 




T, M, R or S 


X4I 




K, D, E or A 


X42 




P orS 
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P, SorN 







Ror A 


X/t< 





K, T, S or N 







A, Y or V 


yd -7 


= 


I, L, Q or H 






S,K,TorN 






KorG 






T, S, I, or V 


Xst 




DorG 


X52 


= 


H, R, or N 


X<^ 




S, P or R 






K, W, A or G 


^55 




I Lor F 


Y^ 
^56 




L O PorR 


^57 




R or P 






RorK 


Y^ 




L orF 


Y^ 




K, S or R 


Y^, 




P, N or H 


Y^~ 




no amino acid or V 


Y^, 




no amino acid or F 






no amino acid or D 






no amino acid or E or K 


Y^ 




no amino acid or K or I 


X67 




no amino acid or M or S 


X68 




no amino acid or T, I or J 


X69 




no amino acid or K or E 


X70 




no amino acid or T or V 


X 7 1 




no amino acid or G or K 


X72 




no amino acid or A 


X 73 




no amino acid or E 
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X74 


= 


no amino acid or I or T 


X75 


= 


no amino acid or L 


X76 




no amino acid or A, V or G 


X77 


= 


no amino acid or E 


X78 


— 


no amino acid or E 


X79 


— 


no amino acid or A 


X80 


— 


no amino acid or K 


Xsi 




no amino acid or T 


X82 


— 


no amino acid or L 


Xg3 




no amino acid or A or S 


X84 


— 


no amino acid or A or E 


X85 


— 


no amino acid or A or V 


X86 


= 


no amino acid or L or V 


X87 


— 


no amino acid or L 


Xs8 




no amino acid or E 


Xs9 




no amino acid or E 


X90 




no amino acid or E 


X91 




no amino acid or I 


X92 




no amino acid or M 


X93 




no amino acid or D or M 


X94 




no amino acid or N or E, 



7. The isolated nucleic acid molecule of Claim 1 wherein the nucleic 
DNA. 

8. The isolated nucleic acid molecule of Claim 1 wherein the nucleic 
RNA. 



9. The isolated nucleic acid molecule of Claim 1 wherein the polypeptide i 

produced in one or more of pistils, ovaries or anthers of flowers of a plant. 



P:>Opa\^.osapptesU49S04J.bcxIra>.defcostn.aK.doe^t/02/Q2 



-90- 

10. The isolated nucleic acid molecule of Claim 1 wherein the polypeptide is 
produced in pistils of flowers of a plant. 

11. The isolated nucleic acid molecule of Claim 1 wherein the polypeptide is 
produced in epidermal layers of petals and sepals, cortical cells of a style and/or the 
connective tissue of anther. 

12. The isolated nucleic acid molecule of Claim 1 wherein the plant pest is an 
insect. 

13. The isolated nucleic acid molecule of Claim 1 wherein the nucleic acid 
molecule is isolatable from Nicotiana alata or varieties or strains thereof. 

14. The isolated nucleic acid molecule of Claim 13 wherein the polypeptide 
comprises an amino acid sequence in the mature domain as set forth in SEQ ID NO:8 or an 
amino acid sequence having at least 70% similarity to SEQ ID NO: 8 after optimal 
alignment. 

15. The isolated nucleic acid molecule of Claim 13 comprising a sequence of 
nucleotides encoding the mature domain as set forth in SEQ ID NO:7 or a nucleotide 
sequence having at least about 70% similarity to SEQ ID NO:7 or a nucleotide sequence 
capable of hybridizing to SEQ ID NO:7 or its complementary form under low stringency 
conditions. 

16. The isolated nucleic acid molecule of Claim 13 wherein the polypeptide 
comprises an amino acid sequence as set forth in SEQ ED NO: 8. 

17. The isolated nucleic acid molecule of Claim 13 comprising the nucleotide 
sequence set forth in SEQ ID NO : 7 . 



18. 



The isolated nucleic acid molecule of Claim 1 or 13 contained in a construct 
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operably linked to a promoter. 

19 . The isolated nucleic acid molecule of Claim 1 wherein the polypeptide 
comprises an amino acid sequence selected from SEQ ID NO:8, SEQ ID NO:14, SEQ ID 
NO: 16 and SEQ ID NO: 18 or an amino acid sequence having at least about 70% similarity 
to any one of SEQ ID NO:8, SEQ ID NO:14, SEQ ED NO:16 and SEQ ID NO:18. 

20. The isolated nucleic acid molecule of Claim 1 wherein the nucleic acid 
molecule comprises a nucleotide sequence selected from SEQ ID NO:7, SEQ ID NO: 13, 
SEQ ID NO: 15 and SEQ ID NO:17 or a nucleotide sequence having at least about 70% 
similarity to one of SEQ ID NO:7, SEQ ED NO:13, SEQ ID NO:15 and SEQ ID NO:17 or 
a nucleotide sequence of a nucleic acid molecule capable of hybridizing to one of SEQ ID 
NO:7, SEQ ID NO:13, SEQ ID NO:15 and SEQ ID NO:17 or their complementeary forms 
under low stringency conditions. 

A genetic construct for use in generating insect-resistant transgenic plants, 
said transgenic plants producing a defensin or defensin-like molecule selected from SEQ 
ID NO:8, SEQ ID NO:14, SEQ ID NO:16 and SEQ ID NO:18 as well as SEQ ID NO:20 to 
SEQ ED NO:49 or an amino acid sequence having at least 70% similarity to any one of 
SEQ ID NO:8, SEQ ED NO:14, SEQ ED NO:16 and SEQ ED NO:18. 

22. The genetic construct of Claim 21 wherein the transgenic plant is a 
monocotyledonous plant. 

23. The genetic construct of Claim 21 wherein the transgenic plant is a 
dicotyledonas plant. 

24. The genetic construct of Claim 2 1 wherein the plant is selected from wheat, 
rice, barley, soybean and sugarcane. 

25. The genetic construct of Claim 21 wherein the plant is selected from rose, 
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carnation, petunia, lisianthus, lily, iris, tulip, freesia, dephinium, limorium and 
pelargonium. 

A method for generating a plant with increased or enhanced resistance to a 
*pl\it pest, said method comprising introducing into the genome of a plant cell or genome 
of aVoup of plant cells a genetic construct comprising a promoter or functional equivalent 
thereof operably linked to a nucleotide sequence encoding a floral-derived, defensin-like 
moleculfe having a mature domain comprising the amino acid sequence:- 

aia2Cia\a4asa 6 a7a 8 a 9 aioauai2CHa,3ai4ai5ai6ai7C m ai8ai9a2oCiva2ia22a23a24a25a26a27a8 
a29Cva3oa3ia32a33a3 4 a35Cvia36Cvna37a38a39Cviri 

wherein "a" may\be the same or different and represents any amino acid residue, the 
numerical subscription each "a" represents its position in the amino acid sequence and "C" 
represents a cysteinev residue at a position indicated by its Roman numeral and wherein 
said mature domain exhibits inhibitory activity against plant pests such as insect pests and 
regenerating a plant fron\said cell or group of cells. 

27. The method of Claim 26 wherein the defensin-like molecule comprises a 
mature domain having the amino acid sequence set forth in SEQ ID NO:58. 

28. The method of Claim 27 wherein the defensin-like molecule comprises a 
mature domain having an amino acid sequence selected from SEQ ID NO:2, SEQ ID 
NO:3, SEQ ED NO:4, SEQ ED NO:5, SEQ ED NO:6 and SEQ ED NO:8 or an amino acid 
sequence having at least about 70% similarity to one of SEQ ED NO:2, SEQ ED NO:3, 
SEQ ED NO:4, SEQ ED NO:5 and SEQ ED NO:6. 

29. The method of Claim 28 wherein the defensin-like molecule comprises the 
amino acid sequence set forth in SEQ ED NO: 8. 



30. 



The method of Claim 26 wherein the plant pest is an insect. 
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A transfected or transformed cell, tissue or organ from a plant or a 
transformed microbial cell, said cell, tissue or organ comprising a nucleic acid molecule 
comprising a sequence of nucleotides encoding or complementary to a sequence, encoding 
a polypeptide comprising, in its precursor form, an N-terminal signal domain, a mature 
domain and an acidic C-terminal domain wherein said polypeptide is produced during 
flower development and its mature domain has activity against one or more plant pests. 

22. The transfected or transformed cell, tissue or organ of Claim 3 1 wherei the 

polypeptide comprises a mature domain having the structure: 

a\c I a3a4a 5 a 5 a 7 a 8 a 9 a 1 oa 11 a 12 C„a 13 a 1 4a l5 a 1 6a 1 7Cn I a l8 a I 9a2oCiva2ia 22 a 2 3a 2 4a 2 5a 26 a 27 a 8 
a 2 9Cva3oa3ia32a33a34a35Cvia3«Cvna37a38a39Cviii 

wherein "a" \y be the same or different and represents any amino acid residue, the 
numerical subscL on each "a" represents its position in the amino acid sequence and «C" 
represents a cystemVresidue at a position indicated by its Roman numeral and wherein the 
mature domain has activity against one or more plant pests. 

33 The transfected or transformed cell, tissue or organ of Claim 32 wherein the 

polypeptide comprises an amino acid sequence selected from SEQ ID NO:2, SEQ ID 
NO-3 SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6 and SEQ ID NO:8 or an amino add 
sequence having at least about 70% similarity to one of SEQ ID NO:2, SEQ ID NO:3, 
SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6. 

34. The method of Claim 3 wherein the defensin-like molecule comprises the 

amino acid sequence set forth in SEQ ID NO:8. 

Progeny of plants engineered to express the nucleic acid molecule encoding 
the defensin-like molecule as herein defined or a variant or homologue thereof as well as 
vegetative, probative and reproductive parts of the plants, such as flowers (including cut 
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or severed flowers), parts of plants, fibrous material from plants (for example, cotton) and 
reproductive portions including cuttings, pollen, seeds and callus. 

ZjfT Genetically modified plant cell or multicellular plant or progeny thereof or 

'parts of a genetically modified plant capable of producing a heterologous defensin-like 
molecule as herein described wherein said transgenic plant is resistant or has reduced 
sensitivity to plant pests such as insects. 

yyT One or more genetic constructs alone or in combination comprising a first 

promoter operably linked to a first nucleotide sequence wherein said first nucleotide 
sequence encodes a defensin-like molecule capable of inhibiting a plant pest such as an 
insect, said construct further comprising a second promoter operably linked to a second 
nucleotide sequence wherein said second nucleotide sequence encodes a proteinase 
inhibitor or precursor thereof. 

An isolated polypeptide comprising, in its precursor form, an N-terminal 
dgnal domain, a mature domain and an acidic C-terminal domain wherein said polypeptide 
is produced during flower development and its mature domain has activity against one or 
more plant pests. 

39v The isolated polypeptide of Claim 38 wherein the polypeptide comprises in 

** \jts mature domain cystein residues in the following tocations:- 
jlX \" 

ai a 2 Oa3a4a5a5a 7 a 8 a9a t oa 11 a 1 2Ci I a l 3a,4a, 5 a 16 a 17 Ciiia l8 a 19 a 2 oC I va2ia22a2 3 a24a25a26a27a 8 
a29Cva3oa 3 ia32a 3 3a34a35Cvia36Cviia37a38a39Cvui 

wherein "a" may\e the same or different and represents any amino acid residue and the 
numerical subscript^ each "a" represents its position in the amino acid sequence and "C" 
represents a cysteine residue at a position indicated by its Roman numeral and wherein the 
mature domain has activity against one or more plant pests with the proviso that the 
polypeptide is not FST or 
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40. The isolated polypeptide of Claim 39 wherein the polypeptide comprises 

mature domain having the amino acid sequence [SEQ ID NO:58]: 

X30X31CX32X33X34SX35X36FX37GX38CX39X40X41X42X43CX44X4SX46CX47X43EX49 

FX 5 oX 51 GX5 2 CX53X54X 5 5X 56 X 57 X 58 CX59CTX 6 oX6iC 

wherein X30 = RorQ 

X31 = E,IorT 

X32 = KorE 

X33 = T,AorS 

X34 = E, P or Q 

X35 = N, Q or H 

X 36 - T or R 

X37 = P.KorH 

X 38 = I,L,PorT 

X39 = I,F, SorV 

X40 = T,M,RorS 

X41 = K, D, E or A 

X42 = P or S 

X43 = P, SorN 

X44 = R or A 

X45 = K,T,SorN 

X46 = A,YorV 

X47 = I,L,QorH 

X48 = S,K,TorN 

X49 = K or G 

X 50 = T, S, I, or V 

X51 = D or G 

X 52 = H, R, or N 

X 53 - S,PorR 
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X54 


= 


K, W, A or G 


x 55 




I, LorF 


X56 




L, Q, P or R 


x 57 




RorP 


Xss 




RorK 


X59 




LorF 


Xgo 




K,SorR 


X51 




P.NorH. 



41. The isolated polypeptide of Claim 39 wherein the polypeptide comprises 

signal domain having the amino acid sequence [SEQ ID NO:59]:- 

MXiX 2 SX3X4X 5 X 6 X7X8X9X 1 oX 1 ,X 1 2Xi3X,4Xl5Xl6Xl7X,8Xi 9 X 2 oX2lX22 

X23X24X25X26X27X28AX29 



wherein Xi = A, G or K 

X 2 = R, N, or L 

X 3 = L, I or M 

X4 = C, F or R 

X 5 = ForL 

X 6 = M, F of I 

X 7 = A Or S 

X 8 = F, T or A 

X 9 = A, L, V or F 

X10 - I, V, LorF 

X H = Lor I 

X, 2 = A, I or M 

X13 - M, A or F 

X14 = M or L 

X15 = L or I 

X 16 = ForV 
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X17 




V, T or L 


Xi8 


— 


A, T or S 


X19 


— 


YorT 


X20 




Eor G 


X21 


— 


VorM 


X.7^ 





no amino acid or G 


x 23 




no amino acid or P 


X24 




no amino acid, M or V 


X25 




no amino acid or T 


X26 




no amino acid, I or S 


X 2 7 




no amino acid, A or V 


X28 




QorE 


X29 




no amino acid or Q. 



42. The isolated polypeptide of Claim 39 wherein the polypeptide comprises 

C-terminal domain having the amino acid sequence [SEQ ID NO:60]:- 

X62X63X64X65X66X67X68X69X70X71X72X73X74X75X76X77X78X80 X81X82X83X84 
X85X86X87X88X89X90X91X92X93X94X95 



wherein 



X62 




no amino acid or V 


X63 




no amino acid or F 


X64 




no amino acid or D 


X65 




no amino acid or E or K 


X66 




no amino acid or K or I 


X67 




no amino acid or M or S 


X68 




no amino acid or T, I or S 


Xe9 




no amino acid or K or E 


X70 




no amino acid or T or V 


X71 




no amino acid or G or K 


X72 




no amino acid or A 
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/ J 




no amino acid or E 






no amino acid or I or T 


X75 
■* / J 




no amino acid or L 


X™ 




no amino acid or A, V or G 


X77 




no amino acid or E 


X78 




no amino acid or E 


-* /y 




no amino acid or A 






no amino acid or K 


yCc 1 




no amino acid or T 






no amino acid or L 






no amino acid or A or S 


)Covi 




no amino acid or A or E 


Xg5 




no amino acid or A or V 


Xs6 




no amino acid or L or V 


^87 




no amino acid or L 


X88 




no amino acid or E 


Xg9 




no amino acid or E 


X90 




no amino acid or E 


X91 




no amino acid or I 


X92 




no amino acid or M 


X93 




no amino acid or D or M 


X94 




no amino acid or N or E. 



43. The isolated polypeptide of Claim 39 wherein the polypeptide comprises the 

amino acid sequence [SEQ ID NO:61]:- 

MX 1 X 2 SX3X4X5X 6 X 7 X 8 X 9 XloXnXl2X,3X 1 4X,sX,6X,7Xl 8 X,9X 2 oX2lX22X23X 2 4X25 
X26X 2 7X 28 AX29X30X3 1 CX32X33X3 4 SX3 5 X36FX37GX3 8 CX39X40X4 1 X42X4 3 CX44X 45 X46C 
X4 7 X 4 8EX49FX50X 5l GX5 2 CX 5 3X54X 5 5X56X57X5 8 CX59CTX60X 61 CX6 2 X 6 3X 64 X 6 5 
X 66 X 6 7X 68 X 69 X 7 0X7 l X 72 X73X74X75X76X77X 7 8 X79X80 X 81 X 82 X 8 3X 8 4X 85 X 86 X 87 X88X 8 9X90 

X9 1X92X93X94 
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wherein X, = A, G or 







R, N, or L 


A3 




L, I or M 


Y, 




C, F or R 


Y^ 




F or L 


Y^ 




M, F or I 


Y- 
A7 




A or S 


Y~ 
As 




F T or A 


Y« 




A, L, V or F 


A10 




I V Lor F 


Y . 

An 




L or I 


Y.- 
Al2 




A,IorM 


x 13 




JVL, A or r 


X14 




M or L 


X15 




Lor I 


Xi6 




ForV 


X l7 




V.TorL 


Xig 




A, T or S 


X19 




YorT 


X20 




E or G 


x 2l 




V orM 


X22 




no amino a< 




no ammo 



acid or P 



no ammo 



acid, M or V 



no ammo 



acid or T 



no amino acid, I or S 
no amino acid or A or V 
QorE 

no amino acid or Q 
RorQ 
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X 3 | 




E,IorT 




Xt? 


= 


KorE 






= 


T, A or S 






= 


E, P or Q 








N, Q or H 




X^a 


= 


TorR 


H 


Xl7 





P.KorH 




X^R 





I,.L,PorT 


si 

ru 




= 


I, F, S or V 


£f r t 


-* 




T, M, R or S 


*=. n 


✓C/4 1 




K, D, E or A 








PorS 








P, SorN 








Ror A 


fn 

L_l 






K, T,SorN 


: 






A,YorV 




v 4 / 




I, L, Q or H 








S, K, T or N 








KorG 






= 


T, S, I, or V 




Xsl 




DorG 




Xo 




H, R, or N 




X53 




S, P or R 








K W A or G 




x 55 




I, L or F 




X56 




L, Q, P or R 




X57 




RorP 




X58 




RorK 




X59 




LorF 




X60 




K, SorR 




X6i 




P,NorH 
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no amino acid or V 




X*i 




no amino acid or F 




Xg4 





no amino acid or D 




X^5 





no amino acid or E or K 




X** 


= 


no amino acid or K or I 









no amino acid or M or S 


CI 






no amino acid or T, I or S 




Xaq 


= 


no amino acid or K or E 


ril 


-* /U 




no amino acid or T or V 


HI 

r = t 

ifi: 


Xti 




no amino acid or G or K 






no amino acid or A 








no amino acid or E 


ft: 


X "7/1 




no amino acid or I or T 








no amino acid or L 


£ 

n ^ 


^76 




no amino acid or A, V or G 


X77 




no amino acid or E 




X78 




no amino acid or E 




X79 




no amino acid or A 




Xso 




no amino acid or K 




Xsi 




no amino acid or T 




X82 




no amino acid or L 




X01 

. O-J 




no amino acid or A or S 




*>o4 




no amino acid or A or E 




X85 




no amino acid or A or V 




Xs6 




no amino acid or L or V 




X87 




no amino acid or L 




Xs8 




no amino acid or E 




Xs9 




no amino acid or E 




X90 




no amino acid or E 




X91 




no amino acid or I 




X92 




no amino acid or M 
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X93 = no amino acid or D or M 
X94 - no amino acid or N or E. 

44. The isolated polypeptide of Claim 38 wherein the polypeptide is produced 
in one or more of pistils, ovaries or anthers of flowers of a plant. 

45. The isolated polypeptide of Claim 38 wherein the polypeptide is produced 
in pistils of flowers of a plant. 

46. The isolated polypeptide of Claim 38 wherein the polypeptide is produced 
in epidermal layers of petals and sepals, cortical cells of a style and/or the connective 
tissue of anther. 

47. The isolated polypeptide of Claim 38 wherein the plant pest is an insect. 

48. The isolated polypeptide of Claim 38 wherein the polypeptide is isolatable 
from Nicotiana alata or varieties or strains thereof. 

49. The isolated polypeptide of Claim 44 wherein the polypeptide comprises an 
amino acid sequence in the mature domain as set forth in SEQ ID NO:8 or an amino acid 
sequence having at least 70% similarity to SEQ ID NO:8 after optimal alignment. 

50. The isolated polypeptide of Claim 44 encoded by a sequence of nucleotides 
as set forth in SEQ ID NO: 7 or a nucleotide sequence having at least about 70% similarity 
to SEQ ID NO:7 or a nucleotide sequence capable of hybridizing to SEQ ID NO:7 or its 
complementary form under low stringency conditions. 

51. The isolated polypeptide of Claim 44 wherein the polypeptide comprises an 
amino acid sequence as set forth in SEQ ID NO:8. 

52. The isolated polypeptide of Claim 44 encoded by a nucleotide sequence as 
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set forth in SEQ ID NO:7. 



53. The isolated polypeptide of Claim 38 wherein the polypeptide comprises an 
amino acid sequence selected from SEQ ID NO:8, SEQ ID NO: 14, SEQ ID NO: 16 and 
SEQ ID NO: 18 or an amino acid sequence having at least about 70% similarity to any one 
of SEQ ID NO:8, SEQ ID NO: 14, SEQ ID NO: 16 and SEQ ID NO: 18. 

54. The isolated polypeptide of Claim 3 8 wherein the polypeptide is encoded by 
a nucleotide sequence selected from SEQ ID NO:7, SEQ ID NO:13, SEQ ED NO:15 and 
SEQ ID NO: 17 or a nucleotide sequence having at least about 70% similarity to one of 
SEQ ID NO:7, SEQ ID NO:13, SEQ ED NO:15 and SEQ ID NO:17 or a nucleotide 
sequence of a nucleic acid molecule capable of hybridizing to one of SEQ ID NO:7, SEQ 
ID NO:13, SEQ ID NO:15 and SEQ ED NO:17 or their complementeary forms under low 
stringency conditions. 



